Abstract. We consider the problem of an elastic layer pefiectly bonded to an elastically dissimilar substrate, when an edge dislocation, of arbitrary orientation, is present either in the layer or in the substrate. The solution given includes the complete stress field, which is needed for the solution of crack problems, together with the Peach-Koehler force.
Introduction
Solutions for the elasticity field induced by a dislocation are useful for two reasons. First, they may be used as the kernel in a standard integral equation formulation of crack problems [I] . By choosing to solve for a dislocation situated in the same basic geometry as the crack problem itself (for example in a halfplane, in an inclusion or in a strip) the boundary conditions on the surfaces or interfaces are auromaticnlly satisfied, and it remains only to enforce the appropriate conditions along the crack face. This is therefore a vely efficient and versatile procedure. Second, the elasticity solution provides a direct means of determining the Peach-KoehIer force, which is of direct relevance in understanding the characteristics of the behaviour of real dislocations (in the sense of crystal defects).
In this paper we wish to address the problem of an elastic layer perfectly bonded to an elastically dissimilar half-plane, when an edge dislocation is present either within the layer or within the half-plane, but certainly It is the intention of the present article to remove all these restrictions and to consider the stress field at a completely general point (which is necessary if the crack's orientation is not to be restricted) and with an arbitrary combination of elastic constants. Regarding the latter point, it should be stated that the present formulation will use the now virtually standard notation of Dundurs' parameters (a and 6) to characterize elastic mismatch, whereas earlier papers on this subject [5,11] used less standard notations.
The method of solution
The problem posed is illustrated in figure 1 . The layer, of height h, is perfectly bonded to the substrate. The x axis is taken to be the layedsubstrate interface. In figure I@ In figure 1(b), the dislocation is located in the layer at position (0, +d). In each case it is required to evaluate the stresses arising in both the layer and the substrate and the same solution strategy may be used.
The stress field may be obtained by a superposition of two separate solutions. The first, ciij(x, y ) , is that induced by a dislocation at a distance d from the interface between two bonded half-planes. The second, ciij(x,y), is the stress field arising in the layer or substrate resulting from the application of a set of loads to render the line y = h free of traction, namely to cancel the tractions Z&, h ) and Zz7.(x, h ) arising from the 'bonded half-planes' solution. This, in effect, creates a free surface along the line y = h. The complete stress field q , ( x . y ) is then given by
The stress field due to a dislocation
The 'clearing traction' solution
The stress field, Oij(x, y), arising in the layedsubstrate due to the clearing tractions applied to the line y = h may be obtained through Fourier transform theory (see, for example, [6, 9] Here we have developed the notation to enable both geometries in figure 1 to be treated uniformly. The superscript m in equation (1) 
The influence functions, G k i j ( i , jj, 2; CY, B), are lengthy and are given explicitly in appendix B.
The force on the dislocation
The force, F , per unit length acting on any segment of the dislocation is defined as the negative gradient of the 'interaction energy' [l I]. Using the Peach-Koehler formulae, the Cartesian components of the force vector for the case of a dislocation situated in the substrate are obtained as [15] (s)Fz = bxOxy + byayy ( s ) F y = -( b x a x x + b y a x y ) (7) where the stresses a , are evaluated at the dislocation core. By use of the appendices, F, can be shown to be zero. This is to be expected, as the gradient of the interaction energy remains unchanged as the dislocation moves parallel to the layedsubstrate interface.
From equations (2) and (6). the second of equations (7) From equation (4), it may be seen that, for the parameter a, stiffness is judged by the quantity p / (~ + I), whereas for p , stiffness is characterized by the parameter p / (~ -I). Thus, the cases in which a > 0, , 3 > 0 relate to cases in which the layer is stiffer than the substrate, although assessed by slightly different criteria. It can be seen from figure 2 that, in general, the more positive the value of a, that is the stiffer the layer, the more negative is the force on the dislocation, that is the more the dislocation is repelled from the layer. The force is only weakly dependent on the value of p , but is much more sensitive to the value of a. This work was supported by the Arthritis and Rheumatism Council for Research (grant wuEW/00006).
Appendix A
Here, we give explicit expressions for the stress induced by a dislocation in two bonded half-planes. The influence functions (,)@~, (ll@: appearing in equations (2) are given by Figure 2 . The force present on the dislocation, acting in the y direction. In (a) the Burgers vector lies in the x direction and in (b) it lies in the y direction.
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Appendix B
In this section we give the components of stress induced by the 'clearing tractions' present on y = h. -(S) ---. 
